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(57) [Abstract] 

[Problems to be Solved by the Invention] 

conductive paste which in high electrical conductivity is 
superior in migration resistance is offered. 

[Means to Solve the Problems] 

It becomes with conductive powder and binder as essential 
ingredient, conductive powder the surface is summary silver 
and conductive paste e which consists of copper powder or 
copper alloy powder 40-80 parts by weight and silver powder 
20-60 parts by weight which sheath are done and and expose 
theportion of scalp 

[Claim(s)] 
[Claim 1] 

It becomes with conductive powder and binder as essential 
ingredient, conductive powder the surface is summary silver 
and conductive paste 0 which consists of copper powder or 
copper alloy powder 40-80 parts by weight and silver powder 
20-60 parts by weight which sheath are done and and expose 
theportion of scalp 

[Claim 2] 

surface being summary silver, copper powder or copper alloy 
powder which the sheath is done and and exposes portion of 
scalp with flat of average particle diameter 7-30 ;mu m of 
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tt*i*fc«»xi*M**»at;ii»*s^L 



Specification 

[3SW0)SlfflfcK«] 

[0001] 

*fgpj?i±* »**-xKRt;**»«tti::»r 

[0002] 

1994 * 10 fl-^CD 42-46 HICtBite*lTl*5<fc 

£Lfc»«*-xh*£*xi*ffl»r**a*< 

-ttttlctt6*iTL^«o 

»lc*»mtt^«***i4»5Tfli. £»X 
i*««36<-«ittiwfflL^*iri^. 

[0003] 



aspect ratio 3-20 and major diameter, conductive paste c 
which isstated in Claim 1 where silver powder is flat of 
average particle diameter 3-30 ;mu m of aspect ratio 2-20 
and major diameter 

[Claim 3] 

proportion of conductive powder and binder, vis-a-vis solid 
component of conductive paste conductive powder conductive 
paste o which is stated in Claim 1 or 2 where 60 - 90 parts by 
weight and binder are 10 - 40 parts by weight 

[Claim 4] 

binder designates epoxy resin and phenolic resin as essential 
ingredient, conductive paste 0 which is stated in Claim 1, 2 or 
3 where proportion is epoxy resin 5-30 parts by weight and 
the phenolic resin 70-95 parts by weight 

[Claim 5] 

Containing foam inhibitor or defoaming agent in addition to 
conductive powder , and the binder conductive paste*, which 
it states in Claim 1 , 2, 3 or 4 which becomes 

[Claim 6] 

surface being summary silver, compound conductive 
powder 0 where sheath it is done and and mixes copper 
powder or copper alloy powder and silver powder 
whichexpose portion of scalp and becomes 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards conductive paste and compound 
conductive powder. 

[0002] 

[Prior Art] 

Until recently, as stated in 42 - 46 page of electronic 
material* 1 994 October number as the method which forms 
printed circuit board* electronic part or other electrical 
circuit (metallization conductor ), conduction which is mixed 
to paste including resin* solvent ^ application or is printed 
method which hasbeen known one X jp7 generally to that 
making use of gold* silver* copper* carbon or other 
electrically conductive powder. 

Especially, with field where high electrical conductivity is 
required, gold powder or silver powder is used generally. 

[0003] 

conductive paste which contains silver powder from fact that 
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S*ao)»H»T-e««PJIXIiE«B»c«J|i 

s/3>t»-r*ii(D*«r^i:««iBixi*Efa 



C0)V-fyu-5/3>*|ft±-rftfc«>«)*«li 
safc^afrXttiM^-xHc^MHb* 

[0004] 

»*ttat;«jittic*it*tt^*jft3Wfto 

[0005] 



electrical conductivity issatisfactory is used for formation of 
printed circuit board* electronic part or other electrical 
circuit and electrode, butas for these when under atmosphere 
of heat and humidity electric field imparting isdone between 
electrode or between metallization, electrodeposition of silver 
which is named migration in electrical circuit and electrode 
occurs and betweenof electrode or between metallization does 
shunt, was. 

Whether measure in order to prevent this migration is done, 
several the application does moisture-proofing paint in 
surface of conductor or or other measure which adds 
nitrogen-containing compound or other corrosion inhibitor to 
conductive paste is examined, but it was not something where 
sufficient effect is acquired. 

[0004] 

In addition, to obtain satisfactory conductor of continuity 
resistance, blended amount of silver powder you must 
increase, there was a deficiency that from factthat silver 
powder is expensive also conductive paste becomes 
expensive. 

If silver sheath copper powder is used, be able to improve 
migration, if this is used,it means that inexpensive conductive 
paste is acquired, but but, when silver sheath and to bethick 
sheath is done in uniform, there is not a improvement effect of 
my gray blotch >. 

In addition but as coating method as for plating method with 
inexpensive method , alsocohesion can do fact that silver 
plating it does little easily, vis-a-vis for example inexpensive 
spherical shape copper powder, as for conductive paste which 
uses this there was a deficiency that resistance becomes high. 

To obtain satisfactory conductor of continuity resistance as 
description abovemaking use of silver plated copper powder, 
flat copper powder should have been used, but but this flat 
copper powder is easy to happen cohesion, there was a 
deficiency that from factthat it is a expensive also conductive 
paste becomes expensive. 

In addition, when conductive paste which uses flat copper 
powder, is used for the via printing, bubbling of surface is 
extreme, after drying hardeningbecause surface does not 
become smooth, there was a deficiency that islacking in 
electrical conductivity and reliability . 

[0005] 

[Problems to be Solved by the Invention] 

Invention which is stated in Claim 1 is something which 
offers conductive paste which in high electrical conductivity 
is superior in migration resistance. 

Invention which is stated in Claim 2 is something which 
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[0006] 

xii£B££t& 4(^80 a«B&tffi«» 20^60 m 



aj**fc«»xi4«dft»i<4omft«*aT? 
*fc«»xii«**»4< so MSB£jg;tiBt» 



45-75 tt«l=*tLftf»*< 25-55 SftflST*&& 

m<D-»£iiai*i*fcBittxttiJi£*tttf- 

50-70 llHl:»LBt»tf 30-50 SftflSOtt 



[0007] 

»«iatt*»rt-r*iiiei=j3^TEiRiLr» 
i»in©**ii»3i«**<fty*ftt**<-r 

SttXIiftSfctttfTX^htt 3-20 RZ/ft 



offers conductive paste which is superior in improved effect 
of especially electrical conductivity. 

It is something which offers conductive paste where invention 
which isstated in Claim 3 and 4 is superior in improved effect 
of especially electrical conductivity, is superior in balance of 
adhesion for copper foil on substrate. 

Invention which is stated in Claim 5 is something which 
offers conductive paste which is superior in surface 
smoothness after via printing. 

Invention which is stated in Claim 6 is something which 
offerscompound conductive powder which is suited for 
conductive paste which in high electrical conductivity 
issuperior in migration resistance. 

[0006] 

[Means to Solve the Problems] 

Invention which is stated in Claim 1 becomes with conductive 
powder and binder as essential ingredient, conductive powder 
surface is summary silver and sheath it is done and and it is a 
conductive paste which consists of copper powder or copper 
alloy powder 40-80 parts by weight and silver powder 20-60 
parts by weight which expose portion of scalp. 

surface being summary silver, when sheath it is done and and 
copper powder or copper alloy powder which exposes portion 
of scalp is under40 parts by weight and silver powder exceeds 
60 parts by weight, as migration occurs, becomes expensive, 
deficiency that occurring, surface being summary silver, when 
sheath it is done and and copper powder or copper alloy 
powder which exposes portion of scalp exceeds80 parts by 
weight and silver powder is under 20 parts by weight, 
deficiency that occurs the electrical conductivity is inferior. 

From now on, surface being summary silver, sheath it is 
doneand and copper powder or copper alloy powder which 
exposes portion of scalp for silver powder to be 25 - 55 parts 
by weight vis-a-vis 45 - 75 parts by weight, it isdesirable 
surface being summary silver, sheath it is done and and the 
copper powder or copper alloy powder which exposes portion 
of scalp, furthermoreit is desirable for silver powder to be 
range of 30 - 50 parts by weight vis-a-vis50 - 70 parts by 
weight. 

[0007] 

Orientation doing in process which forms conducting circuit, 
contact area between conductive powder becomes large and 
from fact that resistance canbe made small, conductive 
powder is designated as flat, is desirable. 

Invention which is stated in namely, Claim 2 is done, surface 
beingsummary silver, sheath and and copper powder or 
copper alloy powder whichexposes portion of scalp with flat 
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£©¥$»£ 7-30/im OBWCfcU.Bft 

tfrx^htfc 2~2o ai;gscD¥i§tis 3-30 

[0008] 

^©*«tttaa>tb*(fis/jaa)*t^o 

*»WI=fel^TI*. ttS©ttl*«fctt*IIB+ 
lcj»m»©tt*£cfc<S£U »«LTtt^-S- 

©££/&&£#*>. **lb©¥J$HI£ 
l*T % *©tt* ©rtflllcft-r* - o©*PfT« 

lc|*rs=-3©ipfT«©l!l*1*©%. MM 
[0009] 

Sffitf*l&«T?IM&Kfrottm©-»*a 
fflSttfcfi»XI*Hd*tt©7***htt# 3 
*»-cfc4£. »j«**ifc#«Illtt©ltiSft6< 
**<«*«fi]lcfc*. 

*fc, *ffiA<*ll8«-C«ta[**L^oifilia©- 
»*IIU*1i-fc«»Xf*Md*»©7XK^h 

tt4«20t»Lfti:.«<ft«-r*T*yatM= 



l!R©-»*»m*-&fc«»Xli«d*tt©T 

x^httii 5-15 -e&*©A<*y»*u*. 



of average particle diameter 7-30 ;mu m of aspect ratio 3-20 
and major diameter, is conductive paste which is stated in 
Claim 1 where silver powder is flat of average particle 
diameter 3-30 ;mu m of aspect ratio 2-20 and major 
diameter. 

[0008] 

Here, aspect ratio is major diameter of particle of conductive 
powder and silver powder and ratio (major diameter/short 
diameter ) of short diameter. 

Regarding to this invention, as it mixes particle of conductive 
powder well in the curable resin where viscosity is low 
standing does and settling does the particle hardening resin 
that way, it cuts off cured product which itacquires in vertical 
direction, expanding shape of particle which appearsin 
cross-section with electron microscope, it observes, At least it 
seeks major diameter/short diameter of particle of one-by-one 
concerning the particle of 100, it makes aspect ratio with 
those mean. 

Furthermore, it is a distance of parallel line of two which 
short diameter,in order to put between particle, selects 
combination of the parallel line of two which touches to 
outside of particle, concerning particle which appears in 
aforementioned cross-section, becomes theinside shortest 
spacing of those combinations. 

On one hand, major diameter with parallel line of two of right 
angle direction, amongcombinations of parallel line of two 
which touches to outside of particle, is distance of parallel 
line of two which becomes the longest spacing in parallel line 
which decides aforementioned short diameter. 

rectangle which is formed with these four lines becomes size 
where particle is settled among those exactly. 

Furthermore, regarding to this invention, concerning concrete 
method which it did it mentions later. 

[0009] 

surface being summary silver, when sheath it is done and and 
aspect ratio of copper powder or copper alloy powder which 
exposes portion of the scalp is under 3, there is a tendency 
where specific resistance of conducting circuit whichwas 
formed becomes large. 

In addition, surface being summary silver, when sheath it 
isdone and and aspect ratio of copper powder or copper alloy 
powder which exposes theportion of scalp exceeds 20, 
becoming too long and narrow, the handling is a tendency 
which becomes difficult. 

From now on, surface being summary silver, sheath it is 
doneand and aspect ratio of copper powder or copper alloy 
powder which exposes portionof scalp 5-15 being is more 
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*$>iz* sffi4<*u«-eaa[aF*i36^o»iyi<D- 
BWx*y->©iis*y*fi::L»<fc* 

g0¥*D*4gl*. 7-20 /im rfc*CDA<cfcy»* 
[0010] 

<©»«»^»t<i:y. * o)&%mn®tm 
<ftyr#r*y»tMc««i:*iwiic**. 

*fc. fittODftSO) V«ttS3b< 3 fi m **** 

fc»ic^<o!>»*»^*fcfty . -t <D&mm 

*ft<3&yr^T»y»LMc«3S:y. *fc % 
*y*iecLs<**«fiiirfcft 0 

CCOCirfrb. £g$0fi&<7)¥$&Sl±* 5-20 

/im-e**«)A<«ky»*u^ 

[0011] 



desirable. 

In addition, surface being summary silver, when sheath it 
isdone and and average particle diameter of major diameter of 
copper powder or copper alloy powder whichexposes portion 
of scalp is under 3;mu m, because many conductive powder 
become necessary in order to form conducting layer 
concerning fixed distance, contact point of result conductive 
powder and conductive powder increases, There is a tendency 
where resistance becomes large. 

Furthermore, surface being summary silver, when sheath it 
isdone and and average particle diameter of major diameter of 
copper powder or copper alloy powder whichexposes portion 
of scalp exceeds 30;mu m, becoming toolong and narrow, 
when it is difficult handling or, in addition, the screen printing 
doing, clogging of printing screen to happen is a tendency 
which islikely. 

From now on, surface being summary silver, sheath it is 
doneand and as for average particle diameter of major 
diameter of copper powder or copper alloy powder 
whichexposes portion of scalp, it is more desirable to be 7 - 
20;mu m. 

[0010] 

On one hand, when aspect ratio of silver powder is under 2, 
because many conductive powder become necessary in order 
to form conducting layer concerning fixed distance, contact 
point of result conductive powder and conductive powder 
increases, there isa tendency where resistance becomes large. 

In addition, when aspect ratio of silver powder exceeds 20, 
becoming too longand narrow, handling is a tendency which 
becomes difficult. 

From now on, aspect ratio of silver powder 5-15 being is 
more desirable. 

In addition, when average particle diameter of major diameter 
of silver powder is under 3;mu m, because many conductive 
powder become necessary in order to form the conducting 
layer concerning fixed distance, contact point of result 
conductive powder and conductive powder increases, there is 
a tendency where resistance becomes large. 

Furthermore, when average particle diameter of major 
diameter of silver powder exceeds 30;mu m, becoming too 
long and narrow, when it is difficult handling or, in addition, 
screen printing doing, clogging of printing screen to happen 
isa tendency which is likely. 

From now on, as for average particle diameter of major 
diameter of silver powder, it is moredesirable to be 5 - 20;mu 
m. 

[0011] 
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-f*-(v;u/^>a«)*fflt^-casLfc. 

[0012] 

ttLT^WI&tf 60-90 HWtf/W>ytf 

i<M0M«tt?fcs»#* i x\t2tzn<Dmn 
nm< 60 n«M*»-c/ w>y # 40 am* 

««t»*< 90 Biffi&BiU >u^w 10 aa 



«m^-XhO@^»IC^LT»mt»7!)< 65-85 
a««&tf 15-35 MSfffBHA^b 

[0013] 

©B#«#AtoK*S/»8B 5-30 
x/-;u^fl§ 70-95 Blfircfeftflt #* i XI* 

*fc % x#^>*lBfti;7x/-;u«Ba)E* 
«*tt. xjK*$/«»tf 5-30 aa%Rtf ?x/ 
-^«B# 70-95 Il%oiitf»*U^. 

x#*s*»*t 5 SM*»-e7xy-^tm 
95 M«£ffiA*i«»ttA<{rF-r5«|pl 
icfcy. *fc % X7K*2/«1SA< 30 MS5£jSx. 
7xy-;mt»tf 70 a*fis*»-efc*J:» mm 



It can measure average particle diameter referred to here, due 
to laser scattering type particle size distribution measurement 
device. 

Regarding to this invention, as aforementioned device it 
measured makinguse of Mastersizer ("7 jpl 1 van supplied ). 

[0012] 

proportion of conductive powder and binder is selected from 
point of the electrical conductivity and adhesiveness. 

As for invention which is stated in namely, Claim 3, 
proportion of the conductive powder and binder, conductive 
powder is conductive paste which is stated in the Claim 1 or 2 
where 60 - 90 parts by weight and binder are 10 - 40 parts by 
weight vis-a-vis solid component of conductive paste. 

conductive powder, conductive powder under 60 parts by 
weight vis-a-vis solid component of conductive paste, when 
binder exceeds 40 parts by weight, there is a tendency where 
electrical conductivity decreases, in addition when, 
conductive powder exceeds 90 parts by weight, binder isunder 
10 parts by weight, there is a tendency where adhesiveness 
decreases. 

From now on, as for proportion of conductive powder and 
binder, conductive powder 65- 85 parts by weight and binder 
15-35 parts by weight ranges furthermore aredesirable 
vis-a-vis solid component of conductive paste. 

[0013] 

As binder, it is desirable to jointly use epoxy resin and 
phenolic resin . 

As for invention which is stated in namely, Claim 4 , binder 
consistsof epoxy resin and phenolic resin, it is a conductive 
paste which is stated in Claim 1 or 2 where proportion is 
epoxy resin 5-30 parts by weight and phenolic resin 70-95 
parts by weight. 

epoxy resin contributes to adhesion of adhesion especially 
copper foil and conductive paste, phenolic resin contributes to 
electrical conductivity of conductive paste. 

adhesion of conductive paste and balance of electrical 
conductivity are taken by jointlyusing this both, it is possible . 

In addition, as for proportion of epoxy resin and phenolic 
resin, epoxy resin 5- 30 weight% and phenolic resin range of 
70 - 95 weight% are desirable. 

epoxy resin under 5 parts by weight, when phenolic resin 
exceeds 95 parts by weight, there is a tendency where 
adhesion decreases, in addition when, epoxy resin exceeds30 
parts by weight and phenolic resin is under 70 parts by 
weight, there is a tendency where conduction consequence 
decreases. 
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[0014] 

»#a5iciB«(D*iHi*,»«»ai;/w>y 

lcttx.TiB»«IXI41Ka»l***LT3S:*« 
*« k 2. 3 XI* 4 fMtoSW^-XKCfc*. 



tt««ftlftl=*iBtVJIHcr4ci:4«T»**o 
[0015] 

afti^o*mi©-»s»iu**fcfl»xttfl 



Mt»xt*«**ttfltt&t;«t»&B*LT& 



[0016] 

[«Bia>£lt<DKB] 

*o*iao!)-»s*ia**fc«»xtt«** 



*1\ «»xi*«**»<d*shc»*b£» 
*fc, ffffl««»fc«li-lc#1S*#»t^i: 

£A< l~20/inu«fcy#*L<tt, l~10jKm Ot» 



From now on, epoxy resin 10-25 weight% and phenolic resin 
range of 75 - 90 weight% are more desirable. 

[0014] 

Invention which is stated in Claim 5 containing foam inhibitor 
or the defoaming agent in addition to conductive powder , and 
binder is conductive paste which itstates in Claim 1 , 2, 3 or 4 
which becomes. 

Be able to control bubbling of surface at time of via printing 
bycontaining foam inhibitor or defoaming agent, after drying 
hardening surface can be designated as smooth. 

[0015] 

surface being summary silver, sheath it is done and and 
fromfact that copper powder or copper alloy powder copper 
powder and silver powder which expose theportion of scalp 
are dispersed to uniform, surface is thesummary silver and 
sheath it is done and and it mixes copper powder or copper 
alloy powder copper powder and silver powder which expose 
portion of scalp beforehand and it is desirable to use 
compound conductive powder whichbecomes. 

It is a compound conductive powder where invention which is 
stated in the namely, Claim 6 is done and, surface being 
summary silver, sheath andmixes copper powder or copper 
alloy powder copper powder and silver powder which expose 
portion of scalp and becomes. 

[0016] 

[Embodiment of the Invention] 

It can use, surface being summary silver, sheath to be 
doneand it can produce copper powder or copper alloy 
powder which exposes portion of scalp, with this invention 
following way. 

First, silver sheath is formed in surface of copper powder or 
copper alloy powder. 

As copper powder or copper alloy powder, powder which is 
produced with atomization method is used, it is desirable . 

In addition, dispersing to silver powder and uniform which 
are jointlyused, from easy thing, particle diameter when it is 
small, is desirable, the powder of 1 - 20; mu m, more 
preferably, 1-10 ;mu m can use for example average particle 
diameter. 

Furthermore it can use alloy of copper and tin, zinc, 
silver, nickel, aluminum etc as theabove-mentioned copper 
alloy powder. 

From fact that it is a inexpensive, of copper and alloy of the 
tin or zinc is desirable even among them. 
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Bt»xi±B£&tta>ftB^<DB0>ttBfti*, 

ja^mxiMMwcttLt 5^25 m% 
<dbb#»*l<. 10-23 ma%o)ffiffl^b(c 

[0018] 

ifccky. »BA<*B»rBB**i*^*&||ll* 
-»Btti*1**«»3UiB£*»£»SCi:A< 

C0X*re. Hlift(c&tftB£»J&LfctittXI± 

ft*B*»J*Lfc«»XI±BS*»i:. BBlt 
-C 30-60 ftUt<D-bT5^#—;U*; Hie^jg^ 



g, -fa^S^^'K— ibAKS&tf 

Xli^^*t»(D«S«0 10~50%<D©fflA<# 
£L<. lo-20%(Z>BB4^&lcff*U^ 



«Hl<DBtllBB^fit»XttB««tta)SB« 
a*i</h*<**«lRllcfcy. 50%£jS;L&<!:3i 



BBfcLTI*. BtttLTKlS We« 
«B«:/Mfr^6ft*B»-e. Bietf y^frttttft 

[0019] 

14. *-XMt*4fctolc»ttO>X7K*$/«B 



[0017] 

silver sheath is formed in surface of copper powder or copper 
alloy powder, there is a displacement plating, 
electroplating, electroless plating or other method, from fact 
that thing and running cost where adhesion force of the 
copper powder or copper alloy powder and silver is high are 
inexpensive, sheath itdoes with substitute plating method, it is 
desirable . 

As for coating amount of silver to surface of copper powder 
or copper alloy powder,range of 5 - 25 weight% is desirable 
migration resistance, cost, from electrical conductivity 
improvement or other point vis-a-vis copper powder or copper 
alloy powder, range of 10- 23 wt% furthermore is desirable. 

[0018] 

copper powder or copper alloy powder which formed silver 
sheath, it gives impact to particle with such as ball mill, 
vibrating mill, surface being summary silver by crushing, 
sheath it is done and and it can acquire the copper powder or 
copper alloy powder which scalp part is exposed. 

With this step, copper powder or copper alloy powder which 
formed silver sheath simultaneously can be designated as flat. 

30 - 60 -fold amount you insert ceramic ball, into pressure 
resistant vessel which possesses rotating vane in internal with 
copper powder , or copper alloy powder and weight ratio 
which formed silver sheath you can make necessary aspect 
ratio predetermined time byturning under nitrogen 
atmosphere. 

exposed surface area of aspect ratio and scalp can be adjusted 
with diameter and process time of treated amount, ceramic 
ball of copper powder or copper alloy powder which formed 
the silver sheath. 

Furthermore as for exposed surface area of scalp, controling 
migration, andfrom fact that satisfactory electrical 
conductivity is obtained, 10 - 50% rangesof surface area of 
copper powder or copper alloy powder are desirable, 10 - 
20% rangesfurthermore are desirable. 

When exposed surface area of scalp is under 1 0% of surface 
area of copper powder or copper alloy powder, when there is 
a tendency where effect which controls the migration 
becomes small, exceeds 50% there is a tendency where 
electrical conductivity deteriorates. 

On one hand, as silver powder, almost with silver powder 
which consists of the microscopic small piece with flat, for 
example flaked silver powder can be used as shape. 

[0019] 

It is desirable as epoxy resin which is used as binder, to use 
the epoxy resin of liquid state in order making into paste to 
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x7K*vttHBXt;7iy-;HlHB©B^. mm 

#Slcj6Crm*&:h*l&fD#yxxxJU» 
15 M%£ffl*«fc»*tttf«T**«lR]lc 



■ft«©i!*«i*.ft«ttoja['e/w>y 100 
m«hc** lt 0.5-10 aasp^ffiffl-ufe^ct 

A<»*L<. 1-8 Bl»<DttB'Cfe£C£*<$& 
[0020] 

aaMxi*K&fla>Eft*ii; «*» 
ioo msgpic^LT 0.005-10 nm$it?&<Dtf 

o.oo5 m*su*3i-efest«i*3i</]^<ft4«ipi 
icfcy, io a««*ax.*t«i«^&(Dizi:* 

4<«*L^-r<ftSIS^»«tt4<iST-r*«lRl 

zoztfrt.mm® ioo sfigpic^LT 
0.01-7 »*»t-r*o>^«fcy 

[0021] 

/ Unfits aw^yxjutf**- x^;u 

«ff 6t^i^«. 3 *D-;u*©™c*y 
*ai*.»«^<-xnc»Lr 10-35 m%<d 

BB"CJHU**:ii:*<»*U*. 
[0022] 

»**t*wic*yBjiD-r*cfcj^**. 
«6«i«a*ato-r«»d/w>y ioo sc 

SBlcftLT 0.1-3 SMNDttB-efcftCfaWff 
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do. 

When granting flexibility to conductor which was formed 
other than the epoxy resin and phenolic resin, by conductive 
paste etc, saturated polyester resin, it is possiblealso according 
to need to combine phenoxy resin. 

according to need as for saturated polyester resin and phenoxy 
resin etc which are used, 15 weight % or less contains in 
binder is desirable. 

When it exceeds 15 weight%, there is a tendency where 
electrical conductivity decreases. 

2 -ethyI-4- methyl imidazole or other curing agent according 
to need are combined to binder . 

blended amount of curing agent is range of 0.5 - 10 parts by 
weight in point of the workability vis-a-vis binder 100 parts 
by weight, it is desirable , it is a range of 1- 8 parts by weight, 
furthermore it is desirable . 

[0020] 

As foam inhibitor or defoaming agent, silicone type of public 
knowledge or foam inhibitor or the defoaming agent of 
fluorine type can be used, but those of silicone type are 
desirablefrom effect and point of blot from coating. 

In addition, as for blended amount of foam inhibitor or 
defoaming agent, it isdesirable to make 0.005 - 10 parts by 
weight, vis-a-vis conductive powder 100 parts by weight. 

0.005 When it is under parts by weight, when there is a 
tendency where effectbecomes small, exceeds 10 parts by 
weight blot from coating to occurbesides it becomes easy is a 
tendency where electrical conductivity decreases. 

It is more desirable to make 0.01 - 7 parts by weight, from 
now on, vis-a-vis conductive powder 100 parts by weight. 

[0021] 

It melts binder, in terpineok ethyl carbitok carbitol 
acetate * butyl cellosolve or other solvent in accordance with 
necessary, itmixes in this including conductive powder, with 
stirred agate milk 3 -roll mill or other means and produces 
the conductive paste. 

It uses solvent, in range of 10 - 35 weight% conduction ^ 
vis-a-visone 7s jp7, it is desirable . 

[0022] 

It can add other than and benzothiazole* benzimidazole or 
other corrosion inhibitor* micrographite powder etc 
conductive powder and binder inaccordance with necessary. 

When corrosion inhibitor is added, it is a range of 0.1 - 3 parts 
by weight vis-a-vis the binder 100 parts by weight, it is 
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HzftLX 1-10 fi*>/o<DSEffl-t?fc-S;r 
[0023] 

mmu 

&Ltz'&. * i u^Nu&fcy AgCN £ 80g si; 

NaCN £ 75g #t?*t>o#»l=a3iLT, 
t»lcJftLTffiO»A< 18 M%lc££.J:9l-a& 

fco 



[0024] 

»b*T.tcffi«)o^t9400g StfttStf 5mm <J) 
*s)\,z\-7t$— )\, 3kg £ 2 Uyh;U0>7t-C— ;U5^ 

§sirticSAL,3o amiatE£-rcKtt£* 

T, «ii*<*IM|-e*Hi*ti4vo*Blfl!>-« 

■cfty, *fc, *a©¥i$ittai4 n.5//m -e& 
y^)ttt«B«)ot«n»* s eaymu 

L T * ffll CD S tfj ffi » I C o L * T 11 -< f= <!: C h 
10~50%<Dffiffl-e¥^)A< 40%-efeofco 

««6*©X***>»»(ea-5-tt«)0)±«l 
(No.20-8130)8g t«1b#J(No.20-8l32)2g 
U CC^#mt» 2g *3B#LT A<«-*a?#» * 
C9££ 30 deg C TfXfflK SSLfcflfc, 6-8 B*|H] 30 

deg c -ciiwiLrttT-*a»* -ttmbi**:. 



tymmzw+mmmv 2000 fsicffi^L-cgjiT 
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desirable . 

In addition when micrographite powder is added, it is a range 
of 1 - 10 weight% vis-a-vis conductive paste, it is desirable . 

[0023] 

[Working Example(s)] 

Working Example of below this invention is explained. 
Working Example 1 

average particle diameter which is produced with atomization 
method spherical shape copper powder (Nippon Atomise 
Kako K.K. (DB 69-246-4027 ) make, you use SF-Cu 
(tradename )) of 7.2;mu m after washing with dilute 
hydrochloric acid and pure water, per liter of water Ag CN 
soaking in plating bath which 80 g and NaCN 75 g is 
included, in orderfor quantity of silver 18 weight% ago 
vis-a-vis spherical shape copper powder, it did displacement 
plating, water wash* dried and acquired silver plated copper 
powder. 

[0024] 

As silver plated copper powder 400g and diameter which it 
acquires throw zirconia ball 3 kg of 5 mm inside ball mill 
canister of 2 liter, 30 min turn and deform shape part exposing 
scalp of copper powder, surface being summary silver, sheath 
it was done and and it acquired copper powder (You call 
below flake silver plated copper powder ) whichexposes 
portion of scalp. 

As for aspect ratio of flake silver plated copper powder with 
average 9, in addition, average particle diameter of major 
diameter was 1 1 .5;mu m. 

Furthermore, quantitative analysis doing flake silver plated 
copper powder with 5 removal, and scanning Auger electron 
spectrum analyzer when you inspected concerning exposed 
surface area of scalp average was 40%in 10 - 50% ranges. 

Furthermore, concrete measurement method of aspect ratio in 
this working example wasdesignated as as follows. 

primary agent of epoxy resin (Beuhler supplied ) of low 
viscosity (No.20-8130 ) 8 g and curing agent 
(No.20-8132 )mixing 2 g, mixing conductive powder 2g 
dispersing well to here, after the vacuum defoaming doing 
that way with 30 deg C, standing doing with 6-8 -hour 30 
deg C settling doing particle, it hardened. 

After that, it cut off cured product which is acquired in 
vertical direction,expanded cross-section to 2000 times with 
electron microscope and it sought the major diameter/short 
diameter concerning 1 00 particle which appear in 
cross-section, it made the aspect ratio with those mean. 
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[0025] 

x;UX7t?^>*SC*a«, Xt°Z3-h 834(jgj 0 D n 
^ PL-2212(jgn a B ;&)£<$ffl)80 BBtt£^ftft) 

)\,-4-t? jus?*/— ;u5sagp, x^;u*;ue 

r~;u 40 MWXtW^Hznv;^ 40 B£ 

[0026] 

»&*ifc/W>y*» 185glc|WB-C*6*lfcy 

^tt«*>o£«» 2oo g stfTx^hJttf 

8.8 Ri;SS(D¥i5)l4SA< 10.2 // m <D£St&(j* 

ffl)2oo g *ip*T:a#p&i^i>aifti; 3 



[0027] 

J5£j&< 1.6mm <Dll&?3LS-J\,ffimmmfil(B 
£fc«IIM*a*tt». MCL-437F(fg]a a n€)£ 

ttffl. iaTHi:)©»i<£x?*>#ic,fcyj* 

S+T* 60 deg C30 $h * bl3 % 160 deg C30 ftO 



[0028] 

MfeLtztZZ 47.2 Q -cm -Cfcy. V-htSfit 
I* 27.5mQ/DT*fcofco 

SfcEtttt 2 IZI^T. »J!ft«SK«L l**/ff 

*fc»b*i±±2o%iai*rcfcofc. 



ftte^JftKBtftfrtt 125 deg C30 #~-65 deg 

C30 ioo i^^nittaia 260 

deg C5 »M£ 5 +K^U. ^3614^1* 100 deg 
C BB*£9 2 RMBBttB 22 B#Pp^ 5 1M 
^l4rl\ B^fiftttBli 40 deg C90%RH 4> 

■cBy^5^>IBlc 50V a>B3fcBE*SHnL 

■c 1000 «mi«i#Lfc. 



[0025] 

Separately, bisphenol A type epoxy resin (Yuka Shell Epoxy 
K.K. (DB 69-068-8882 ) make, to use Epikote 834 
(tradename ), following same) 20 parts by weight and resol 
type phenolic resin (Gun Ei Chemical Industry Co. Ltd. (DB 
69-056-9454 ) make, you use Resitop PL-2212 (tradename )) 
hot dissolution doing 80 parts by weight beforehand, after 
cooling next in room temperature, mixing to uniform 2 
-ethyl-4- methyl imidazole 5 parts by weighty ethyl carbitol 
40 parts by weight and including butyl cellosolve 40 parts by 
weight, it acquired binder solution. 

[0026] 

flake silver plated copper powder 200g and aspect ratio which 
in binder solution 1 85g which it acquires areacquired with 
description above average particle diameter of 8.8 and major 
diameter with stirred agate mill and 3 -roll mill blending 
doing in uniform silver powder ofl0.2;mu m (Tokuriki 
Kagaku Kenkyusho, K.K. (DB 69-303-4019 ) make, you use 
TCG1 (tradename )) including 200 g, conductive paste was 
acquired. 

[0027] 

On surface where thickness removes copper foil of paper 
phenol copper-clad laminated board (Hitachi Chemical Co. 
Ltd. (DB 69-053-5794 ) make, to use MCL^37F 
(tradename ), following same) ofl.6 mm with etching , 
conduction paste which is acquired was printed, the circuit 
board 2 which formed test pattern 1 in atmosphere 60 deg C3 
0 min* furthermore, by the heat treatment doing with 
condition of 160 deg C3 0 min was produced (Figure 1 
reference). 

[0028] 

When specific resistance was measured concerning test 
pattern 1 which was formed, with 47.2;mu:oa -cm , sheet 
resistance was 27.5 m:oa /square. 

In addition result of executing thermal shock test* solder 
heat resistance test and boiling test concerning circuit board 2, 
resistance change ratio +/- was within 20% together. 

Furthermore result and insulating resistance which execute 
moist load test of said circuit board 10 <sup>8 were the:oa or 
greater. 

Furthermore as for cooling and heating test condition 1 25 deg 
C3 0 min— 65 deg C3 0 min as for 100 cycle* solder heat 
resistance test 260 deg C5 second 5 cycle* boiling test 5 
cycle did 100 deg Cboiling water immersion 2 hours room 
temperature leaving 22 hours, imparting doing direct current 
voltage of 50 V between line which is adjacent in 40 deg 
C90%RH 1,000 hour kept moist load test. 
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[0029] 

s-40(fS n a B «)^ffl)iCcfcyT> 

ET*»fc#**—*hSW«U + 60 
deg C30 £blC* 160 deg C30 #<DlfeffeiD 

/{ftttEtttt 6 £tt$JLf::(S 2 #fiB) 0 
iULv^/^ 5 £[§IK 3 MlcE9t 50V 

E*aiinLTifi«isei*aiSLfctw* io 8 q 

[0030] 

t? 60 deg C30 #* £ blC. 160 deg C30 # 
0)ftfr-e»llMIB«"r*wtKJ:y % BlB 42 urn 

Ca>ilMI«OlvC\JIS K 5400 

[0031] 

Hffi0]2 

sftfl i -e^fc^Ao^is^ 25o g atf 

5mm (Di/;UZI-77K— ;U 5kg £ 2 UyHKDS 

g ic&au snsji/e io »nmi»ap-&r»« 

[0032] 

trx7x/-;u a fix7K*S/«IB io asak 31 
ifcffl i T?jflivfeuy— ju&?xy— /MM so a 

^s^asi.ps-92oi-io(^p a p«)^ffl)io a 

fctt. 2-x^;u-4-^u^$V-;u 5 fiMSP* 
x^u*;ut: h-/u 20 MSPXtf^Mznv 
20 a*flS£in5.T£lS0« i fcMto>£tt 



[0033] 



[0029] 

Next, etching doing copper foil of same paper phenol 
copper-clad laminated board, as descriptionabove it formed 
circuit 3, it formed undercoat 4 in top with the thermosetting 
odorless solder resist (Taiyo Ink Mfg. Co. Ltd. (DB 
69-1 15-7408 ) make, you use S-40 (tradename )), furthermore 
it printed conduction paste which in top isacquired at 
description above, circuit 3 it produced jumper wire-equipped 
circuit board 6 whichis crossed in atmosphere 60 deg C3 0 
min* furthermore, by heat treatment doing with condition of 
160 deg C3 0 min, (Figure 2 reference). 

When it formed and imparting did voltage of direct current 
50V between the jumper wire 5 and circuit 3 and measured 
insulating resistance 10 <sup>8 it was a:oa or greater. 

[0030] 

Next, as description above conduction paste which on copper 
foil of same paper phenol copper-clad laminated board is 
acquired at description above application was done, 
conductive film of film thickness 42 ;mu m was formed in 
atmosphere 60 deg C3 0 min* furthermore, by heat treatment 
doing with condition of 160 deg C3 0 min. 

This conductive film being attached, conforming to 
Crosshatch tape test which is stipulatedin JIS K 5400, you 
inspected adhesion of conductive film. 

As a result exfoliation was not seen. 

[0031] 

Working Example 2 

silver plated copper powder 250g and diameter which are 
acquired with Working Example 1 throwing the zirconia ball 
5 kg of 5 mm to canister of 2 liter, 10 min vibrating with 
thevibrating mill and deforming shape, aspect ratio average 
particle diameter ofaverage 7 and major diameter acquired 
flake silver plated copper powder of 9.8 ;mu m. 

[0032] 

resol type phenolic resin 80 parts by weight and saturated 
polyester resin which are used with bisphenol A type epoxy 
resin 10 parts by weight* Working Example 1 (Hitachi 
Chemical Co. Ltd. (DB 69-053-5794 ) make, you use PS-920 
1-10 (tradename )) the hot dissolution doing 10 parts by 
weight beforehand, after cooling next in room 
temperature,mixing to uniform with method which is similar 
to Working Example 1 , 2-ethyl-4- methyl imidazole 5 parts 
by weight* ethyl carbitol 20 parts by weight and including 
butyl cellosolve 20 parts by weight it acquired binder 
solution. 

[0033] 
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A/^ttffl«)o^fflta 255 g Rummm \ vmi* 

feffltfl 170g £flu*_, 1 i«a>X:fi£ 

[0034] 

SLtfOSttSMlt. 

^flMML-rZM*— > 1 (DhbiStali 53.7JJ 
Q -cm-e&y. v-hfita(*34.4Q/DTfcofco 

ib$(*±2o%ja«r*fcy. s+fi^ii^c&jg 

3lT:li.Sfe3iffittl±10 8 QJSLtefcofc. 

*fc.0» 3 t5it*vt>/^#E8fi 6 
*fl£«LT*v://<* 5 £088 3 M®f&1M&ft 
*a36LfctC% % 10 8 QBLhtfcofc. 

[0035] 

Sfc. StEXftl l tHttlcLt; JIS K 5400 izmk 

*OlS*l«il*#6*ttt*ofc. 
[0036] 



■ei»fc««)-3tfl» 4oo g £»inu mmm 1 1 



*0)IS»,-TXh/^->a)tt«fiitt89.0/i Q- 
cm £*#Cv-Mgta* 76.7mQ/Di*#C 

[0037] 

mmm \ x*mz'U>?m& \ss g \zmmm \ 



Passing by step which is similar to Working Example 1 , 
including the silver powder 170g which is used with flake 
silver plated copper powder 255g and Working Example 1 
which in binder solution 109g which it acquires are acquired 
with description above, it acquired the conduction paste. 

[0034] 

Passing by step which is similar to below Working Example 
1 , producing circuit board 2, evaluation it did characteristic. 

As a result, as for specific resistance of test pattern 1 with 
53.7;mu:oa -cm , as for sheet resistance they were 34.4 :oa 
/square. 

In addition thermal shock test, solder heat resistance test of 
said circuit board and result of executing the boiling test, as 
for resistance change ratio +/- within 20%, with result of 
moist load test, asfor insulating resistance 1 0 <sup>8 it was 
a:oa or greater together. 

In addition, circuit 3 producing jumper wire-equipped circuit 
board 6 which is crossed, when itmeasured insulating 
resistance between jumper wire 5 and circuit 3,10 <sup>8 it 
wasa:oa or greater. 

[0035] 

In addition, conforming to Crosshatch tape test which is 
stipulated in JIS K 5400 to similar to Working Example 1, 
you inspected adhesion of conductive film. 

As a result exfoliation was not seen. 

[0036] 

Comparative Example 1 

It added silver plated copper powder 400g which in binder 
solution 185g which is acquired with Working Example 1 is 
acquired with Working Example 1, with method which is 
similar to the Working Example 1 blending doing in uniform, 
it acquired conduction paste. 

Passing by step which is similar to below Working Example 
1 , it produced circuit board which formed test pattern, 
evaluation did characteristic. 

As a result, specific resistance of test pattern 89.0;mu:oa -cm 
is large, itcould not acquire characteristic to which also sheet 
resistance 76.7 m:oa/square is large, furthermore variation 
easily stabilizes. 

Because of this, it did not do cooling chip test and solder heat 
resistance tesU boiling test* moist load test etc. 

[0037] 

Comparative Example 2 

It added silver powder 400g which is used for binder solution 
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ffiLfc„ 

*0&g^Xh/^-><Dit»fcili38.5// Q- 
cm "C'fey, v-hjgfitl* 25.8mQ/DT-feotc. 



&itmt± 2o%iartr-feofc 0 

trffr 324 B#F B TC'10 8 QlilTifcofc. 

*fc» ma 3 tft*-f *S?*>/<*f*E«« 6 

£SlSLfc£C5, 10 8 QJ2l±TJ*of=. 



[0038] 
HI6013 

fcf x^xy-;u a fixjK4r->»» 20 Sfttt&tf 

SLU^KC*" PL-2211NV60(f£q 3 D*)£<$ffl)fr 

&£*l£M&LTB»fl:U:i.<D 80 
y-v'j3— >fcj££ttS. SH805 NV50(j8) B D n 

«)£<$ffi)i2 SSSII. 2-x^;u-4-y^;n , 5^ 
V— ;u 5 MSP. x*;u*/uf I — ;u 40 Mftgfl 
&l£7?jiHrciVJU? 40 SM£2n;l-cJtlK 



[0039] 

»6*ifc/ 197g IC, 3186011 1 T**#b 

*ifcy^tt«*>o*iit& 2oo g ai;i?jfe<?ij 1 



^»I£?§SiJ£ JO;t.-CttS£ 3~6Pa-s iCpjgL 

*5lSlis ^/bv^-;uKtt« RVT a£ 
Xt- ;U**>/*— fl<DSJt£ 25 deg C 
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1 85g which is acquired with Working Example 1 with 
Working Example 1 with method which is similar to Working 
Example 1 blending doing in uniform, it acquired conductive 
paste. 

Passing by step which is similar to below Working Example 
1 , it produced circuit board 2 which formed test pattern, 
evaluation did characteristic. 

As a result, as for specific resistance of test pattern with 
38.5;mu:oa -cm , asfor sheet resistance they were 25.8 m:oa 
/square. 

In addition result of executing cooling chip test, solder heat 
resistance test and boiling test of this circuit board 2, 
resistance change ratio was within loyal retainer 20%together. 

But with result of moist load test, as for insulating resistance 
10 <sup>8 it becametheroa or less with only 324 hours. 

In addition, circuit 3 producing jumper wire-equipped circuit 
board 6 which is crossed, when itmeasured insulating 
resistance between jumper wire 5 and circuit 3, 10 <sup>8 it 
wasa:oa or greater. 

[0038] 

Working Example 3 

Removing solvent from bisphenol A type epoxy resin 20 parts 
by weight and resol type phenolic resin (Gun Ei Chemical 
Industry Co. Ltd. (DB 69-056-9454 ) make, you use Resitop 
PL-221 1NV60 (tradename )), hot dissolution doingthing 80 
parts by weight which solidifying is done beforehand, after 
coolingnext in room temperature, as foam inhibitor mixing to 
uniform with method which is similar to Working Example 1, 
silicone resin (Dow Coming Toray Silicone Co. Ltd. (DB 
69-066-9486 ) make, you use SH805 NV50 (tradename )) 
including 12 parts by weighty 2- ethyl-4- methyl imidazole 5 
parts by weight* ethyl carbitol 40 parts by weight and the 
butyl cellosolve 40 parts by weight it acquired binder 
solution. 

[0039] 

Mixing silver powder 200g which is used with flake silver 
plated copper powder 200g and Working Example 1 which 
areacquired with Working Example 1 to binder solution 197g 
which it acquires, beforehand, with stirred agate mill and triple 
roll blending it did in uniform includingcompound conductive 
powder which it acquires. 

Next, adjusting viscosity 3-6 Pa*s including equivalent 
mixed solvent of ethyl carbitol and butyl cellosolve, it 
acquired conductive paste for via printing. 

Measured temperature inside small chamber furthermore, 
viscosity making useof Brookfield supplied RVT type, in 25 
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[0040] 

1.6mm omy^s-^ffiwmm&cDffi 

+"C 80 deg C60 £blC. 150 deg C40 

fee 

[0041] 

l4<*X^>^|Cj:y»*L. Eg 0.8mm 0)7 

mmmw^—xhimmL* *m+r* so de g 

C60 $h 150 deg C40 #(D£#T*tt&ffl 

0S& 12 £»a,LtzX)\,-*-)\,»mttm»iA 
13 £#§?lt.7ju-*-;u i ^ftfcy©«ft 



^X;U-^^urp1CD$ftSjt}gl5ili.l0 8 Q«± 

[0042] . .■ 

*fc, C(DXiU-*-;Ht«ttE«tt 13 iz-o 

i*t, sttfl i &n«o>MHHnai. 

HlftRK&tfitXRIIlcttTLT. ftl$li$M£ 
2000 B*HJ£Lfc*l+fl«KBfttf 260 deg C |C 
tt»*4lfc*-fiHtlC 10 f»M»a.20 deg C 

*«ic io tMinaare i *M9)\,tLzti& 100 

*^>uiiyiE-r^h*-f;uttll*3EttLfclS 
+13.8%. ttA/*a»»wiicfet^r+7.2% % &m 

+16.9%T*fcofco 

Th-^noiuuKSta io 8 Q^feoto 

[0043] 

uttw i tsaiicLr. jis k 5400 izmfc 

■t0)«*«l)ll**&*t3S:^ofco 

[0044] 

H]66^]4 



deg C. 
[0040] 

On surface where thickness removes copper foil of paper 
phenol copper-clad laminated board of 1.6 mm with etching , 
conduction paste for aforementioned via printing wasprinted, 
circuit board 2 which formed test pattern 1 which is similar to 
the Working Example 1 in atmosphere 80 deg C6 0 min. 
furthermore, by heat treatment doing with the condition of 
1 50 deg C4 0 min, was produced. 

When specific resistance of test pattern 1 was measured 
concerning circuit board 2 which itproduces, was with 
67.2;mu:oa -cm. 

[0041] 

In addition, copper foil of same paper phenol copper-clad 
laminated board as description above isremoved with 
etching , through hole 1 1 of diameter 0.8 mm is provided, 
conduction paste for aforementioned via printing is printed, 
producing via-connected circuit board 13 whichformed circuit 
1 2 which through hole connection possesses in atmosphere 80 
deg C6 0 min. furthermore, by heat treatment doing with 
condition of 150 deg C4 0 min, when itmeasured resistance of 
per via hole, 22.6 With m:oa, in addition, insulating resistance 
between through hole which is adjacent 10 <sup>8 was the:oa 
or greater. 

[0042] 

In addition, as for result and resistance change ratio which 
execute hot oil test whichin oil tank which is heated to moist 
load test and 260 deg C whichdesignate retention time as 
2,000 hour in addition to thermal shock test, solder heat 
resistance test and the boiling test which are similar to 
Working Example 1 concerning this via-connected circuit 
board 13, designates! 0 second dipping as 1 cycle in 10 
second dipping and and 20 deg Caquarium 1 00 cycle it 
repeats this, It was + 16.9% in thermal shock test + 13.8%, in 
solder heat resistance test + 7.2%, in boiling test+ 2.3%, in 
hot oil test. 

In addition with result of moist load test, as for insulating 
resistance between the through hole which is adjacent 10 
<sup>8 it was a:oa or greater. 

[0043] 

In addition, conforming to Crosshatch tape test which is 
stipulated in JIS K 5400 to similar to Working Example 1 , 
you inspected adhesion of conductive film. 

As a result exfoliation was not seen. 

[0044] 

Working Example 4 
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mmm 3 tH*o>*a-cjja-ics^LT/w> 

[0045] 

»6*ifc/<-f>y*a i97 g icntt^i] 2 -c^b 

4lfcyA/^«ll«>o#fl» 240g AtfSlttftj 1 
■Cffl^fc«»i60gSln*.*IS«3i:S«fl>x 

[0046] 

bit jumi 3 tH«(Dxs* «tce«« 2 &tf 

^OMMR.-rXM*— > 1 0)tt&mt 73.11/ 
Q-cm"Crfcofco 

«fii&<b$fi, ftMBKIfc. tt^MMK 
Ol*Tt,±20%JartT?fcofco 

*-;ufa<D«»«tti± 10 8 QBLtea-Dfc. 

[0047] 

*fc, Hffiflfl 1 tRMilCLT. JIS K 5400 IC^S 

[0048] 
Jt$&«3 

y^tt«*>o*M»£ 60g <tL3IJfc0!) 1 vm 
l*fc£Bt»£ 340g fcLfclSaM*. UtetfiJ 3 fcHfll 

HTS»« 3 ir^^CDXfl^ itESfi 2 Rtf 



hot dissolution doing saturated polyester resin 10 parts by 
weight which is used with resol type phenolic resin 80 parts 
by weight and Working Example 2 which are used with 
bisphenol A type epoxy resin 10 parts by weighty Working 
Example 3 beforehand, after coolingnext in room 
temperature, mixing to uniform with method which is 
similarto Working Example 3, including silicone resin 1 2 
parts by weight* 2- ethyl-4- methyl imidazole 5 parts by 
weight, ethyl carbitol 40 parts by weight and butyl 
cellosolve 40 parts by weight which it uses with the Working 
Example 3 as foam inhibitor it acquired binder solution. 

[0045] 

Passing by step which is similar to Working Example 3, 
including the silver powder 160g which is used with flake 
silver plated copper powder 240g and Working Example 1 
which in binder solution 197g which it acquires are acquired 
with Working Example 2, it acquired conduction paste. 

[0046] 

Passing by step which is similar to below Working Example 
3, producing circuit board 2 and via-connected circuit board 
13, evaluation it did characteristic to similar to the Working 
Example 3. 

As a result, specific resistance of test pattern 1 was 
73.1;mu:oa -cm. 

In addition, as for resistance of per via hole, with 21.4 m:oa, 
inaddition, insulating resistance between through hole which 
is adjacent 10 <sup>8 wastheroa or greater. 

resistance change ratio +/- was within 20% concerning which 
of thermal shock test* solder heat resistance test* boiling 
test and the hot oil test. 

In addition with result of moist load test, as for insulating 
resistance between the through hole which is adjacent 10 
<sup>8 it was a:oa or greater. 

[0047] 

In addition, conforming to Crosshatch tape test which is 
stipulated in JIS K 5400 to similar to Working Example 1, 
you inspected adhesion of conductive film. 

As a result exfoliation was not seen. 

[0048] 

Comparative Example 3 

flake silver plated copper powder was designated as 60 g and 
besides silver powder which isused with Working Example 1 
is designated as 340 g, conductive paste for the via printing 
was acquired to similar to Working Example 3. 

Passing by step which is similar to below Working Example 
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[0049] 
tt^4 
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[0050] 
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3, producing circuit board 2 and via-connected circuit board 
13, evaluation it did characteristic to similar to the Working 
Example 3. 

As a result, specific resistance of test pattern 1 was 
48.6;mu:oa -cm. 

In addition, as for resistance of per via hole, with 19.1 m:oa, 
inaddition, insulating resistance between through hole which 
is adjacent 10 <sup>8 wasthe:oa or greater. 

resistance change ratio +/- was within 20% concerning which 
of thermal shock test* solder heat resistance tesU boiling 
test and the hot oil test. 

But, with result of moist load test, as for insulating resistance 
between through hole which is adjacent 10 <sup>8 it became 
the:oa or less. 

[0049] 

Comparative Example 4 

flake silver plated copper powder was designated as 340 g and 
besides silver powder which isused with Working Example 1 
is designated as 60 g, conductive paste for via printing was 
acquired to similar to Working Example 3. 

Passing by step which is similar to below Working Example 
3, producing circuit board 2 and via-connected circuit board 
13, evaluation it did characteristic to similar to the Working 
Example 3. 

As a result, specific resistance of test pattern 1 was 
182.1;mu:oa -cm. 

In addition, with 46.8 m:oa, electrical conductivity which is 
equal to silver paste could not acquire resistance of per via 
hole. 

[0050] 

Comparative Example 5 

foam inhibitor using o besides you apply, conductive paste 
for via printing wasacquired to similar to Working Example 3. 

Passing by step which is similar to below Working Example 
3, producing circuit board 2 and via-connected circuit board 
13, evaluation it did characteristic to similar to the Working 
Example 3. 

As a result, specific resistance of test pattern 1 was 51.6 - 
159.8;mu:oa -cm. 

In addition, resistance of per via hole becomes 19.8 - 58.3 
m:oa,there were also some which show electrical conductivity 
which is equal to silver paste,but you could see considerable 
scatter. 
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[BR0ffi«ttl»l] 

[01] 



In addition, result and resistance change ratio which execute 
thermal shock tesU solder heat resistance tesU boiling test 
and the hot oil test - 0.5 - became + 127.6% with maximum, 
showed scatter where resistance change ratio is large 
concerning whichever test. 

[0051] 

Comparative Example 6 

Besides blended amount of foam inhibitor is designated as 
100 parts by weight, conductive paste for via printing was 
acquired to similar to Working Example 3. 

Passing by step which is similar to below Working Example 
3, producing circuit board 2 and via-connected circuit board 
13, evaluation it did characteristic to similar to the Working 
Example 3. 

As a result, specific resistance of test pattern 1 was 
192.1;mu:oa -cm. 

In addition, resistance of per via hole became 51 .2 m:oa, 
could notacquire electrical conductivity which is equal to 
silver paste. 

In addition, after printing you could see blot from coating in 
through hole part. 

[0052] 

[Effects of the Invention] 

conductive paste which becomes invention which is stated in 
Claim 1 in high electrical conductivity is superior in 
migration resistance. 

And, conductive paste which becomes invention which is 
stated in the Claim 2 is superior in improved effect of 
especially electrical conductivity. 

conductive paste which becomes invention which is stated in 
Claim 3 and4 is superior in improved effect of especially 
electrical conductivity, is superior inbalance of adhesion for 
copper foil on substrate. 

conductive paste which becomes invention which is stated in 
Claim 5, because it is superior in surface smoothness after via 
printing, can make the scatter of through hole resistance 
small. 

Compound conductive powder which becomes invention 
which is stated in the Claim 6 is compound conductive 
powder which is suited for conductive paste which in the high 
electrical conductivity is superior in migration resistance. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It regards Working Example and Comparative Example of 
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this invention, it is a top view which shows shape of test 
pattern and shows. 

[Figure 2] 

It is a sectional view which shows state which regards 
Working Example and Comparative Example of the this 
invention, formed jumper wire. 

[Figure 3] 

It is a top view which shows state which regards Working 
Example and Comparative Example of the this invention, 
formed through hole connection. 

[Explanation of Symbols in Drawings] 

1 

test pattern 
11 

through hole 
12 

circuit which possesses through hole connection 
13 

via-connected circuit board 
2 

circuit board 
3 

circuit 
4 

undercoat 
5 

jumper wire 
6 

jumper wire-equipped circuit board 
[Figure 1] 
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[Figure 2] 
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[Figure 3] 
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